The essential oils of Centaurea sicana (S) and C. giardinae (G) were studied by GC and GC-MS. Thirty constituents for S, representing 81.5% of the total oil, and 24 compounds for G (94.2% of the total) were identified. The oils were rich in sesquiterpenoids (47.9% for S and 54.7% for G) and hydrocarbons (25.9% for S and 31.7% for G). Germacrene D (13.3%), (E)-β-farnesene (8.3%), nonacosane (7.3%), heptacosane (6.5%) and phytol (6%) were recognized as the main constituents for S, while caryophyllene oxide (17.7%), nonacosane (14.5%), germacrene D (11.5%), caryophyllene (11.2%) and heptacosane (10.3%) were the main compounds for G.
The genus Centaurea L. belongs to the Cardueae Cass. tribe of the Asteraceae family, and comprises 400-700 species of annual, biennial and perennial grassy plants, predominantly distributed in Europe [1] [2] [3] . In the present study, as a continuation of our research on the volatile constituents of this genus [4] [5] [6] [7] [8] [9] , we have investigated the aerial parts of C. sicana Raimondo et Spadaro and C. giardinae Raimondo et Spadaro. These are two Sicilian endemic species, recently described [10, 11] , both related to C. parlatoris in the sect. Dissectae. C. giardinae is a greenish, perennial, herbaceous, many-stemmed plant, 45-85 cm high, with stems erect, branching-corymbose starting from the middle. It blooms in June-July. It occurs in the hilly and mountainous slopes of Etna (E-Sicily) frequently in open spaces over 700 m a.s.l., on volcanic ground.
C. sicana is also perennial, greenish, 50-75 cm high, sparsely covered with woolly hairs. The stem rises branched-corymbose on the upper half and with rough branches. It blooms in May-July. This species occurs on the slopes of Mount Cammarata (CW-Sicily) and in several other places throughout the Sicani Mountains. It is frequent in the grazing land over 800 m a.s.l., on carbonate ground.
Hydrodistillation of the aerial parts of C. sicana (S) and C. giardinae (G) yielded 0.28% and 0.16% (w/w) of essential oil, respectively, both characterized by a pale yellow colour. GC and GC/MS analysis enabled the identification of 35 compounds in all, 30 for S and 24 for G, representing 81.5% and 94.2% of the total oils, respectively. The relative concentrations of the volatile components identified are presented in Table 1 according to their elution order (LRI) from a HP-5 column. In S the most abundant compounds were germacrene D (13.3%), (E)-β-farnesene (8.3%), nonacosane (7.3%), heptacosane (6.5%) and phytol (6.0%). On the whole, the oil was constituted mainly by sesquiterpenes (47.9%) and hydrocarbons (25.9%). In the first fraction, sesquiterpene hydrocarbons (40.2%) prevailed over oxygen containing sesquiterpenes LRI: Linear Retention indices on a DB-5 column; a : R i = retention index identical to bibliography; MS = identification based on comparison of MS; Co-GC = retention time identical to authentic compounds; b : t = trace, less than 0.05 %.
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(7.7%). In particular, eleven sesquiterpene hydrocarbons were present in the oil, with a prevalence of germacrene D (13.3%) and (E)-β-farnesene (8.3%). Among the six oxygen containing sesquiterpenes, only α-copaen-4-ol (3.9%) was present in appreciable amounts. As regards hydrocarbons, nine of them accounted for 25.9% of the total oil, with nonacosane (7.3%), heptacosane (6.5%) and 1-octadecene (5.5%) as main compounds.
In G the main components were caryophyllene oxide (17.7%), germacrene D (11.5%), nonacosane (14.5%), caryophyllene (11.2%) and heptacosane (10.3%). On the whole, the main fraction was constituted by sesquiterpenes (54.7%). Among these, oxygen containing sesquiterpenes (25.0%) and sesquiterpene hydrocarbons (29.7%) were present in a similar amount. In the first fraction caryophyllene oxide (17.7%) and spathulenol (5.4%) predominated, while among the eight sesquiterpene hydrocarbons the most abundant were germacrene D (11.5%) and caryophyllene (11.2%). Nonacosane (14.5%) and heptacosane (10.3%) were the most abundant of the eight hydrocarbons and represented almost all the hydrocarbons (31.7%) contained in the oil.
The oils from both C. sicana and C. giardinae showed a similar composition. In particular, nineteen compounds were common for the two species, even if present in different percentages. The content of total sesquiterpenoids was almost the same for the two samples, but while oxygen containing sesquiterpenes were three times more abundant in G (25.0%) with respect to S (7.8%), the contrary was the case for the sesquiterpene hydrocarbons that prevailed in S (40.2%) more than in G (29.7%). The high content of hydrocarbons in both the oils is probably due to the environment in which these species grow.
According to the results obtained in previous studies on essential oils from other endemic Centaurea species [4] [5] [6] [7] [8] [9] [12] [13] [14] [15] [16] , the oils were rarely characterized by monoterpenes. The only exception is C. moschata L., which contained a high amount (more than 36.0%) of these compounds [16] . The absence of monoterpenes is a characteristic also for our samples. 
Isolation of the essential oil:
The air-dried samples were ground in a Waring blender and then subjected to hydrodistillation according to the standard procedure described in the European Pharmacopoeia [17] for 3 h using n-hexane as solvent. The hydrodistillation yielded 0.28% (w/w) of essential oil for Centaurea sicana and 0.16% for C. giardinae, characterized by a pale yellow colour and characteristic odour. GC and GC/MS analysis enabled the identification of a total of 35 constituents, 30 for S and 24 for G. The relative concentrations of the volatile components identified are presented in Table 1 according to their elution order on a DB-5 column.
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The extracts were dried over anhydrous sodium sulphate and then stored in sealed vials, at -20°C, ready for the GC and GC-MS analyses.
Gas chromatography: GC analyses were performed on a Perkin-Elmer Sigma-115 gas chromatograph equipped with a FID and a data handling processor. The separation was achieved using a DB-5 fusedsilica capillary column (30 m x 0.25 mm i.d., 0.25 μm film thickness). The column temperature was 40°C, with a 5 min initial hold, and then to 260°C at 2°C/min, 260°C (20 min) using He as the carrier gas (1.0 mL/min); injection mode splitless (1 μL of a 1:1000 n-pentane solution). Injector and detector temperatures were 250°C and 290°C, respectively. Linear retention indices (LRI) were determined in relation to a homologous series of n-alkanes (C 8 -C 24 ) under the same conditions. Component relative concentrations were calculated based on GC peak areas without using correction factors.
Gas chromatography -Mass spectrometry: GC-MS analysis was performed on an Agilent 6850 Ser. II apparatus, fitted with a fused silica HP-5 capillary column (30 m x 0.25 mm), 0.33 μm film thickness, coupled to an Agilent Mass Selective Detector MSD 5973; ionization voltage 70 eV; electron multiplier energy 2000 V. Helium was used as carrier gas (1 mL/min). Gas chromatographic conditions were the same as those used for GC analysis. Interface temperature was 295°C; mass range was 29-350 m/z, ionization energy 70 eV, multiplier energy 2000 V, scan time 1 s. Peak identification was accomplished by comparison of mass spectra with those stored on the GC-MS data bases (NIST 02 and Wiley 275) and reported in the literature [18, 19] . The identification of the oil components was also possible by comparison of their linear retention indices with those from the literature [18, 20] . Whenever possible, co-injection with authentic substances was also performed.
